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Abstract

Review Article

Introduction

Many regional anesthesia  (RA) procedures can be used to 
perform total hip arthroplasty (THA). Using peripheral nerve 
blockade (PNB), one can reduce pain in the operated limb 
specifically while avoiding some of the unintended side effects 
of central nerve blockade.[1] Because continuous PNB offers 
longer postoperative pain treatment than single‑injection 
methods, its use has expanded. RA has several disadvantages 
despite its low risk of problems and apparent advantages in 
some orthopedic surgeries, such as better postoperative pain 
treatment, rehabilitation, and shorter hospital stays.[2] Even for 
skilled practitioners, block operations have an inherent failure 
rate. Two criticisms of RA are operating theatre delays and 
the disadvantage of increased liability. Additional constraints 
include the cost of ultrasound apparatus, which is expected 
to rise in prominence as a nerve localization technique, and 
training to acquire the technical skills necessary for effective 

RA.[3] Many people have misunderstandings and anxieties 
regarding RA. Despite the growing utilization of these 
techniques, large meta‑analyses and randomized controlled 
trials (RCTs) that compare RA and general anesthesia (GA) 
for major lower limb orthopedic surgery frequently yield 
contradictory results.[4] It is noteworthy that the findings of 
meta‑analyses often diverge from those of significant RCTs. 
Drugs utilized in landmark studies contrasting GA and RA for 
hip surgery are no longer available. Surgical procedures and 
patient care following surgery have greatly advanced within 
the last 20 years.[5] Because of improved needle technology, 
block insertion methods, catheter design, and infusion pumps, 
RA has advanced, and new thromboembolic prophylaxis 
regimens have been established. To resolve these concerns, 
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we have examined current data for applicability and relevance 
to contemporary anesthesia practice. To determine if RA or 
regional analgesia was better than GA or systemic analgesia for 
total hip replacement, we systematically evaluated the literature 
published after 2007.[6] Our review sought to provide specific 
answers on the effects of RA or regional analgesia on mortality, 
cardiovascular morbidity, pulmonary embolism (PE), deep vein 
thrombosis (DVT), length of stay, pain, and adverse effects 
associated with opioids.

Materials and Methods

Database search strategy
A thorough search was conducted across databases such as 
Embase, ScienceDirect, PubMed, Scopus, and Web of Science 
to identify studies comparing “total hip replacement” OR 
“THA.” “Anaesthesia” or “analgesia” was combined with these 
search results using the Boolean search operator.

Eligibility criteria
This study analyzed case studies, cross‑sectional studies, 
and prevalence studies from 2014 to 2023, focusing on the 
comparison of GA with regional anesthesia for surgery. The 
research included both localized and systemic approaches 
to postoperative analgesia. Exclusion criteria included joint 
arthroplasty, merged hip and knee arthroplasty, or failure 
to provide distinct information about knee surgery patients. 
Clinical trials using analgesics, not freely available in full text, 
focused on musculoskeletal disorders, duplicate records, or 
neuraxial approaches limited to opioids were also excluded. 
The dataset used for comparison included year of publication, 
authorship, patient number, mean age, male‑to‑female 
ratio, and comorbidities. Specific results were sought in 
each article, including cardiovascular morbidity, DVT, PE, 
duration of surgery, pain, adverse effects of opioids, cognitive 
impairments, length of stay, and rehabilitation. Primary or 
secondary results were ascertained.

Data synthesis and quality assessment
The study screening process involved reviewing study 
titles and abstracts, assessing eligibility, and resolving 
disagreements. Qualitative assessments were conducted on 
outcomes for each intervention and comparison. Criteria 
such as authors, publication year, study design, sample size, 
participant ages, comorbidity, intervention, and length of 
stay were used. The AXIS tool, introduced in 2016, was used 
to evaluate study design, reporting quality, and bias risk in 
cross‑sectional studies. All articles were assessed for eligibility 
and methodological quality using 20 items covering objectives, 
methodology, results, and outcomes.

Sample size
A total of 175 documents were identified through database 
searches. After removing duplicates, 100 documents 
remained. Eighty‑nine full‑text articles were excluded 
for various reasons, including wrong study design or 
comparator, being a letter to the editor, lack of full text, or 

being non‑English. Ultimately, 11 articles were included in 
the review [Figure 1].

Statistical analysis
A descriptive synthesis of the extracted data from various selected 
studies is presented. This study considered a weighting procedure 
for the clinical effectiveness of the included studies of comparing 
RA with GA and assessing systemic versus regional analgesia 
only when the procedure for combining data from multiple 
studies was satisfied. Because of the low or negligible prevalence 
of mortality in each study, the continuous outcomes measures 
were computed and expressed as a weighted mean difference 
with 95% confidence intervals. To summarize the findings across 
the studies, a statistical significance of P was also considered.

Assessment of risk of bias
One investigator initially screened the articles according to 
the inclusion and exclusion criteria, followed by a second 
investigator conducting a subsequent review. Discrepancies 
were resolved through a consensus method, and a third review 
author was consulted if disagreements persisted. If the authors 
could not be reached or the information was unavailable, the 
criterion was marked as “unclear.” The Cochrane risk of bias 
tool from the “Cochrane Handbook for Systematic Reviews 
of Interventions” was used to evaluate the risk of bias, with 
each criterion rated as “low risk,” “high risk,” or “unclear.”

Results and Discussion

A comprehensive search across databases like Embase, Science 
Direct, PubMed, Scopus, and Web of Science identified 175 
documents on “total hip replacement” (THA) and related 
anesthesia or analgesia studies. After removing duplicates, 
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Figure 1: Flowchart
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100 documents remained. Out of these, 89 were excluded 
due to issues like incorrect study design, non-English text, 
or being editor letters. Ultimately, 11 articles were included 
in the review. The selection process involved assessing titles, 
abstracts, and eligibility, and resolving disagreements. The 
AXIS tool was used to evaluate study quality and bias risk, 
with a focus on study design, methodology, and outcomes. 
Total number of subjects varied across studies, with mean 
patient ages provided. The percentage of male and female 
patients was recorded, highlighting the gender distribution in 
each study. Co-morbidity details were also noted, indicating the 
presence of additional health conditions among participants. 
The specific datas for each study, including the total number 
of subjects, mean age, gender distribution, and co-morbidity, 
were systematically collected and analyzed to assess the impact 
of these factors on outcomes.

Patients and age
A study involving 109 subjects with a mean patient age of 
65 comprised two groups: 28 controls and 29 fascia iliaca 
compartment block (FICB) patients, all females. Another study 
examined 80  patients divided into two groups, intrathecal 
morphine (ITM) and local infiltration analgesia (LIA), with 
mean ages of 66 (ranging from 51 to 84) and 67 (ranging from 
50 to 85), respectively. The female percentage was 41% (16 
out of 39), while males accounted for 59% (23 out of 39). In 
a study of 60 patients undergoing THA, the mean ages were 
66.4 (12.4) in the pericapsular nerve group (PENG) group and 
66.7 (8.6) in the control group, comprising 57% of males and 
43% of females. Another study examined 59 patients with a 
mean age of 66 years, equally divided by gender, with 50% of 
males and 50% of females, showing no significant preoperative 
differences. Research involving 64 patients reported mean ages 
of 67 years in the saline group and 65 years in the ropivacaine 
group. The female percentage was 71% in the ropivacaine 
group and 74% in the saline group. A study included 88 patients 
aged 18 and 80 years. In the erector spinae plane block (ESPB) 
group, males constituted 17.5% and females 33.3%, while 
the control group had 15.9% of males and 33.3% of females. 
Another study involved 23  patients with a mean age of 
63.9 years, divided into 12 participants in the epidural group 
and 11 in the ESPB group. Research on 64 patients reported 
mean ages of 71.4 ± 10.1 in the FIB group and 69.3 ± 12 in 
the ESPB group, including 20 females in the FIB group and 12 
in the ESPB group. A study of 73 patients reported mean ages 
of 69 years (range: 61–77) in Group A and 71 years (range: 
60–82) in Group B, comprising 16 males and 19 females. The 
research included 888 total knee arthroplasty (TKA) patients 
and 756 THA patients of various ages, with no reported gender 
distribution. Another study examined 16 patients with a mean 
age range of 65–69  years without reporting gender details 
[Table 1].

Intervention (type of anesthesia and analgesia)
The study used supra‑inguinal fascia iliaca compartment 
block (S‑FICB) for anesthesia and analgesia, with surgery 
durations of 106 min for the ITM group and 112 min for the 

LIA group. A PENG block was used after spinal anesthesia 
and before incision, with surgery durations of 104 min for the 
PENG group and 107 min for the control group. The lumbar 
plexus block combined with morphine analgesia was highly 
effective for pain management.[18] This technique involves 
local anesthetic injection near the lumbar plexus, providing 
comprehensive sensory blockade of the hip. The addition of 
morphine enhances analgesic efficacy, offering prolonged pain 
relief. Studies have shown that this combination significantly 
reduces postoperative pain and opioid requirements while 
maintaining stable hemodynamics.[19] Spinal anesthesia 
was used during surgery, with a saline group lasting 62 min 
and a ropivacaine group lasting 63  min. Lumbar ESPB 
was administered with ropivacaine, spinal anesthesia, and 
multimodal analgesia, with case times of 115 min for the ESPB 
group and 118 min for the control group.[20] Several studies 
have shown that the use of ropivacaine in conjunction with 
ESPB results in considerable pain alleviation, a reduction in the 
use of opioids, and a reduction in the risk of cardiovascular and 
other systemic problems.[21] Spinal anesthesia is often used in 
THA to improve postoperative recovery and reduce morbidity. 
The fascia iliaca block, which blocks nerves that feed the hip, 
provides extensive pain relief. The ESPB, which blocks the 
erector spinal muscles, provides extensive pain relief. These 
procedures are often coupled with spinal anesthesia to improve 
pain management, decrease opioid use, and potentially reduce 
the risk of cardiovascular problems. The results show that 
these techniques are effective in treating hip surgery.[22] The 
study used RA and opioid‑free analgesia for surgery, with 
surgery durations ranging from 70 min to 6 h. Intraoperative 
local anesthesia infiltration, wound catheters, and systemic 
analgesia were also used. RA techniques, including continuous 
peripheral nerve blockade and catheters, were used, with some 
procedures having shorter durations. Multimodal approaches 
were considered superior for pain management [Table 2].

Comorbidity
Cardiovascular morbidity, including hypertension, has 
been reported in hip replacement surgery. The PENG block 
for THA showed lower pain scores and reduced opioid 
consumption, indicating lower morbidity. A  comparison 
of regional anesthetic techniques for unilateral leg surgery 
showed reduced cardiovascular complications. Deep 
venous thrombosis  (DVT) was noted as a blood clot 
complication, often seen after hip replacement surgery. 
Risk factors such as immobility and hypercoagulability 
were identified, with prevention strategies involving early 
mobilization and anticoagulation. Vigilant monitoring for 
DVT postoperatively is crucial, especially after hip surgery. 
PE is a serious postoperative complication, associated with 
high morbidity and mortality rates.[23] Preventive measures 
include anticoagulation therapy, early mobilization, and 
mechanical prophylaxis like compression devices. Recent 
advancements emphasize the importance of individualized 
risk assessment to optimize prophylaxis.[24,25] Postoperative 
pain management (RA) strategies can significantly reduce the 
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incidence of postoperative pain (PE), a serious condition that 
can occur postoperatively, especially after hip replacement 
surgery. These strategies, particularly RA, can help reduce 
complications such as DVT and PE, which can lead to fatal 
outcomes. However, the thorough care of cardiovascular 
problems and deep vein thrombosis  (DVT) is particularly 
noteworthy, making them the best overall strategy in terms 
of safety and effectiveness. Postoperative immobility and 
surgical trauma increase the risk of DVT, making RA a 
crucial component of RA.[26] Prophylactic measures, such 
as anticoagulant medications and mechanical compression 
devices, prevent DVT.[27] Early mobilization and physical 
therapy are also essential components of patient care to 
reduce the likelihood of clot formation. Vigilant monitoring 

for symptoms such as swelling, pain, and redness in the legs is 
crucial for early detection and management of DVT [Table 1].

Mobility and rehabilitation
Studies have shown that patients with asymmetric thigh 
mobility, a common issue in hip replacement surgery, 
experience better rehabilitation outcomes. The FICB group 
showed better outcomes, including range of motion and 
ambulation, with lower pain scores postoperatively. Patients 
receiving the PENG block showed better outcomes, including 
physiotherapy postsurgery. Targeted physical therapy and 
postoperative exercises are crucial for addressing these 
mobility differences. Advancements in surgical techniques 
and rehabilitation protocols also contribute to better 
management of this condition.[28] The study found that posthip 

Table 1: Comparison of total number of subjects, mean patient age, percentage male/female, and comorbidity

Study Total number 
of subjects

Mean patient age Percentage male/female Co‑morbidity

Gola 
et al.[7]

109 subjects The mean patient age in the study was 
65 years

The percentage of females was
Controls ‑ 28
FICB ‑ 29

The comorbidities included 
hypertension, overweight, ischemic 
heart disease, and diabetes, among 
others

Kuchálik 
et al.[8]

80 patients Group ITM ‑ 66 (51–84)
Group LIA ‑ 67 (50–85)

The percentage of females was 41% 
(16 out of 39), and the percentage 
of males was 59% (23 out of 39)

NR

Pascarella 
et al.[9]

60 patients PENG ‑ 66.4 (12.4)
Control ‑ 66.7 (8.6)

In the study, 57% of the male and 
43% of the female participants 
underwent THA

The study included adults undergoing 
primary hip arthroplasty with ASA 
physical status 1–3. Patients with 
ASA physical status 4 or more, 
dementia, or cognitive impairment 
were excluded from the study

Stevens 
et al.[10]

59 patients The mean patient age in the study was 
66 years, with similar preoperative 
characteristics between the plexus 
and control groups

The study included 50% of male 
and 50% of female patients, with no 
significant gender‑based differences 
in preoperative characteristics

NR

Lennon 
et al.[11]

64 patients Saline ‑ 67 years
Ropivacaine ‑ 65 years

The percentage of females was 71% 
in the ropivacaine group and 74% in 
the saline group

NR

Townsend 
et al.[12]

88 patients The patients included in the study 
were between 18 and 80 years old

In the ESPB group, the percentage 
of males was 17.5%, and the 
percentage of females was 33.3%
In the control group, the percentage 
of males was 15.9%, and the 
percentage of females was 33.3%

The comorbidities reported were 
diabetes, osteoporosis, sciatica, and 
herniated disc

Hanych 
et al.[13]

23 patients The mean age of the patients in the 
study was 63.9 years

A total of 23 participants were 
recruited, with 12 in the epidural 
group and 11 in the ESPB group

NR

Flaviano 
et al.[14]

64 patients FIB group: 71.4±10.1
ESPB group: 69.3±12

FIB group (female) ‑ 20
ESPB group (female) ‑ 12

NR

Becchi 
et al.[15]

73 patients The mean patient age in Group A was 
69 years (range: 61–77) and in Group 
B was 71 years (range: 60–82)

The study documented 16 males 
and 19 females

NR

Andersen 
et al.[16]

888 (TKA 
patients) and 

756 (THA 
patients)

NR NR NR

Turnbull 
et al.[17]

16 patient The mean age was 69–65 years NR NR

FICB: Fascia iliaca compartment block, ITM: Intrathecal morphine, LIA: Local infiltration analgesia, PENG: Pericapsular nerve group, FIB: Fascia 
iliaca block, ESPB: Erector spinae plane block, TKA: Total knee arthroplasty, THA: Total hip arthroplasty, NR: Not reported, ASA: American Society of 
Anesthesiologists
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Table 3: Pain  (pain scores), opioid‑related adverse effects  (nausea, vomiting, pruritus, sedation, urinary retention, and 
respiratory depression), opioid consumption, cognitive defects, and rehabilitation  (range of motion and ambulation)

Study Pain (pain scores) Opioid‑related 
adverse effects 
(nausea, vomiting, 
pruritus, sedation, 
urinary retention, and 
respiratory depression)

Opioid consumption Cognitive 
defects

Rehabilitation 
(range of motion and 
ambulation)

Gola 
et al.[7]

Postoperative pain 
management after hip 
surgery using FICB to 
reduce opioid consumption 
and improved analgesia 
efficacy

Postoperative nausea and 
vomiting
Bradycardia
Hypotension

Opioid consumption was 
higher in controls, with 61.4 
mg

NR Rehabilitation outcomes, 
including range of motion 
and ambulation, were 
significantly better in 
the FICB group, with 
lower pain scores during 
rehabilitation on days 1 
and 2 postoperatively

Kuchálik 
et al.[8]

Pain scores were assessed 
at various time points, 
showing that patients in 
the ITM group had lower 
pain scores at rest at 8 h 
postsurgery, while those 
in the LIA group had 
lower pain intensity during 
mobilization at 24–48 h

Pruritus, urinary retention Opioid consumption was 
compared between ITM 
and LIA groups, showing 
minimal differences in 
dosage

NR Rehabilitation, 
including physiotherapy 
postsurgery

Pascarella 
et al.[9]

Pain was assessed using 
a 0–10 NRS Scale, 
with patients indicating 
perceived pain levels at 
various postoperative time 
points

Opioid‑related adverse 
effects include nausea, 
vomiting, and dizziness; 
PENG blocks reduced 
opioid consumption and 
risk of adverse events

In the study, patients 
who received the PENG 
block had significantly 
lower opioid consumption 
compared to the control 
group

NR Rehabilitation involved 
ambulation with a walker 
after 10 h postoperatively, 
aiding recovery and 
functionality for hip 
arthroplasty patients

Stevens 
et al.[10]

Pain scores were 
significantly reduced in the 
plexus group with lower 
morphine consumption; 0 
pain was reported in some 
patients

Opioid‑related adverse 
effects included nausea, 
vomiting, pruritus, 
sedation, urinary retention, 
and respiratory depression 
in postoperative patients

NR Cognitive defects 
were present 
postoperatively 
in two patients, 
leading to their 
exclusion from 
data analysis in 
the study

Rehabilitation after 
hip surgery involves 
improving the range of 
motion and ambulation 
to regain function and 
mobility efficiently

Lennon 
et al.[11]

Pain scores were assessed 
using a NRS with a 2‑point 
difference considered 
clinically significant. The 
study evaluates pain using 
the NRS scores ranging 
from 0 to 10. It assesses 
pain at rest and with 
movement at different time 
points postsurgery, such as 
6 h and 24 h. The study also 
considers an appreciable 
analgesic benefit as a 
2‑point difference on the 
NRS pain scale

The study reported 
negligible opioid‑related 
adverse effects, including 
nausea, vomiting, pruritus, 
sedation, urinary retention, 
and respiratory depression

In the study, opioid use was 
not the primary outcome 
measure; Quality of 
recovery‑15 was considered 
more important

NR Both groups had similar 
rates of successful 
mobilization, with 
orthostatic intolerance 
being the main limiting 
factor in rehabilitation

Townsend 
et al.[12]

Pain scores were assessed 
using the NRS, and 
there was no significant 
difference between the 
groups at 24 h

Opioid‑related adverse 
effects include respiratory 
depression, constipation, 
sedation, nausea, 
vomiting, and potential 
addiction risks

Opioid consumption in the 
study was reported in oral 
morphine equivalents

Inconsistent 
sensory loss 
in L1–L3 
dermatomes 
observed 
postsurgery

Rehabilitation after hip 
arthroplasty includes 
a range of motion and 
ambulation

Hanych 
et al.[13]

Pain scores were measured 
using the VAS at different 
times. The study compares 
pain management 
techniques and mobility

NR Total oxycodone 
consumption with PCA 
during the first 24 h

NR Rehabilitation posthip 
replacement includes 
measuring muscle 
strength, pain, and 
mobility through

Contd...
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replacement rehabilitation focuses on restoring mobility, 
strength, pain reduction, and overall function. Factors such as 
asymmetric thigh mobility, epidural blockade, and decreased 
opioid requirements may have introduced bias. Postoperative 
rehabilitation involved ambulation with a walker after 10 h, 
highlighting the importance of improving range of motion 
and ambulation for efficient recovery. The timed test showed 
similar rates of successful mobilization in both groups.[29] 

Early mobilization and personalized rehab plans are crucial 
for optimal recovery and long‑term joint health. Patients 
typically begin therapy within a day postsurgery, progressing 
from assisted walking to advanced exercises over weeks. 
Adherence to rehab protocols is essential for optimal 
recovery. Lumbar ESPB is comparable to epidural analgesia 
in terms of mobility outcomes. Motor‑sparing techniques, 
early mobilization, and minimizing quadriceps impairment 

Table 3: Contd...

Study Pain (pain scores) Opioid‑related 
adverse effects 
(nausea, vomiting, 
pruritus, sedation, 
urinary retention, and 
respiratory depression)

Opioid consumption Cognitive 
defects

Rehabilitation 
(range of motion and 
ambulation)

outcomes after hip 
replacement surgery, 
finding that lumbar ESPB 
is comparable to epidural 
analgesia

motion and ambulation 
assessments

Flaviano 
et al.[14]

Pain scores were assessed 
using NRS, with severe 
pain defined as NRS>5. 
The study compares 
femoral nerve block 
and ESPB techniques 
for pain management 
after THA, finding no 
significant differences and 
emphasizing the importance 
of early pain management

Opioid‑related adverse 
effects included nausea, 
vomiting

Opioid consumption at 
different time points was 
compared between the two 
blocks

Cognitive 
defects were not 
mentioned in the 
study regarding 
morphine 
consumption and 
postoperative pain 
assessment

Rehabilitation after 
THA includes a range 
of motion exercises and 
early ambulation for 
optimal recovery and 
functional outcomes

Becchi 
et al.[15]

Pain scores in Group 
A were consistently 
low, whereas Group B 
experienced higher pain 
scores, especially during 
physiotherapy

In Group A, where 
opioid‑free cPCB was 
used, less rescue analgesia 
was needed, and less 
nausea and vomiting were 
observed compared to 
Group B, which received 
intravenous morphine/
ketorolac infusion

The study reported opioid 
consumption was minimized 
using opioid‑free analgesia 
techniques post‑THA

Cognitive 
defects, including 
hepatic or renal 
insufficiency and 
dementia, were 
excluded from the 
study criteria

Rehabilitation includes 
early mobilization, 
focusing on a range of 
motion and ambulation 
for optimal recovery 
outcomes

Andersen 
et al.[16]

The study compares LIA 
with other pain relief 
techniques in hip and knee 
arthroplasty, showing it 
reduces pain scores and 
opioid requirements, 
potentially improving 
postoperative pain 
management

NR Opioid consumption 
was decreased at 7 and 
12 h postsurgery with 
intraoperative periarticular 
injection in THA patients

NR Rehabilitation after 
TKA and THA included 
a range of motion and 
ambulation assessments 
in the document

Turnbull 
et al.[17]

The study emphasizes the 
significance of multimodal 
analgesia in enhancing 
postoperative pain control 
and reducing systemic 
narcotic consumption, 
utilizing strategies like PNB 
and per articular injection

Opioid‑related adverse 
effects include nausea, 
vomiting, pruritus, 
sedation, and respiratory 
depression. Opioid 
consumption affects 
cognitive function, 
rehabilitation, and 
ambulation

Opioid consumption 
post‑TKA is reduced 
by pregabalin but not 
gabapentin, according to a 
study

The study 
highlights 
the potential 
cognitive benefits 
of RA techniques, 
including reduced 
postoperative 
cognitive delirium 
and faster 
discharge times, 
compared to GA

Rehabilitation includes a 
range of motion exercises 
and ambulation training

NRS: Numeric Rating Scale, VAS: Visual Analog Scale, ESPB: Erector spinae plane block, LIA: Local infiltration analgesia, NR: Not reported, TKA: Total 
knee arthroplasty, FICB: Fascia iliaca compartment block, ITM: Intrathecal morphine, PENG: Pericapsular nerve group, PCA: Patient‑controlled analgesia, 
THA: Total hip arthroplasty, GA: General anesthesia, RA: Regional anesthesia, cPCB: Continuous psoas compartment block, PNB: Peripheral nerve blockade
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Table 4: Outcome of the study, limitations, features of the study, recommendations, and critical influencing factors

Study The outcome of the 
study

Limitations Features of the study Recommendations Critical influencing 
factors

Gola 
et al.[7]

Pain severity, analgesic 
consumption were studied

Small sample, 
local factors, short 
follow‑up

Small sample size, 
very few limitations, 
effective analgesia

Recommendations for 
effective analgesia: 
Use S‑FICB
Reduce opioid use
Shorten hospital stay
Ensure high patient 
satisfaction

Pain management 
methods

Kuchálik 
et al.[8]

Lower rescue analgesic 
consumption and fewer 
side effects

The exact placement 
of the catheter 
in the hip joint 
remains unclear and 
unexplored

It assessed morphine 
consumption, pain 
scores, analgesic 
use, and side effects. 
The randomized, 
double‑masked design 
and specific patient 
population provided 
robust findings on 
postoperative pain 
management efficacy 
and safety

LIA is a good 
alternative to 
spinal morphine 
for postoperative 
pain management in 
patients undergoing 
total hip replacement

Patient motivation, time 
of day for tests, absence 
of relatives at home, 
distance to medical 
facility, day of surgery

Pascarella 
et al.[9]

The study showed lower 
pain scores and reduced 
opioid consumption in 
patients receiving PENG 
block after hip arthroplasty

Limitations include 
potential biases, small 
sample size, and 
lack of detailed pain 
assessment methods

The study compared 
PENG block and control 
groups, highlighting 
potential benefits in 
postoperative pain 
management and 
reduced opioid use, 
assessing pain scores 
and opioid consumption

Perform PENG block 
for THA with 20 
mL of ropivacaine 
0.375%, following 
Girón‑Arango’s 
technique for analgesia

Patient randomization, 
PENG block technique, 
opioid consumption, 
pain scores, block 
performed before 
incision, ropivacaine 
injection, and 
experienced anesthetists

Stevens 
et al.[10]

The study showed reduced 
isoflurane use, decreased 
blood loss, lower pain 
scores, and less morphine 
needed in patients with 
plexus block

Limitations of 
the study include 
potential bias due to 
observations affecting 
blinding and the need 
for further research

The study on THA 
found that using a 
LP block reduced 
opioid administration, 
reduced blood loss, 
and improved pain 
management compared 
to a control group

The study suggests 
that posterior LP block 
improves anesthetic 
and analgesic 
management in THA 
but recommends 
further research to 
extend the benefits 
postoperatively and 
explore reduced 
bleeding

Preoperative 
characteristics, 
isoflurane 
administration, mean 
arterial pressure, blood 
loss, supplemental 
fentanyl use, and 
duration of surgery

after surgery are essential. Rehabilitation after total hip 
replacement  (THA) includes a range of motion exercises 
and early ambulation. Effective pain control and early 
mobilization are essential for patient ambulation, recovery, 
and discharge. Multimodal analgesia, including regional 
nerve blocks and nonopioid medications, minimizes pain and 
reduces opioid dependence.[30] Early mobilization protocols, 
involving physical therapy and ambulation, accelerate 
functional recovery, reduce postoperative complications, and 
improve patient satisfaction. Comprehensive perioperative 
care in hip replacement procedures is crucial. Combining 
efficient pain management with early mobilization 
approaches is the most successful strategy for postoperative 
mobility and rehabilitation. Consistent studies emphasize 
the importance of nerve blocks in healing, ambulation, and 
discharge [Table 2 and 3].

Pain management
Postoperative pain management and opioid‑related adverse 
effects were key studies. Techniques such as FICB, ITM, and 

LIA were used to reduce opioid consumption and improve 
analgesia efficacy. Pain assessments using the 0–10 Numeric 
Rating Scale and Visual Analog Scale showed lower pain 
intensity in the PENG block group. Early pain management 
was emphasized, and LIA and multimodal analgesia reduced 
systemic narcotic consumption. Opioid‑related adverse 
effects such as nausea, vomiting, and respiratory depression 
were consistently reported. Combining these approaches 
appears to be the most effective method for postoperative 
pain treatment [Table 3].

Features of the study
The studies in Table  4 focus on various aspects of pain 
management and outcomes in different surgical procedures. 
One study examined pain severity and analgesic consumption, 
while another found lower rescue analgesic consumption 
and fewer side effects. Recent studies indicate that advanced 
multimodal pain management strategies in hip replacement 
surgery lead to lower rescue analgesic consumption and fewer 
side effects.[31] Techniques, such as RA, perioperative NSAIDs, 

Contd...
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acetaminophen, and minimally invasive surgical techniques, 
enhance recovery.[32] PENG block, a method used to reduce 
pain and opioid consumption in hip arthroplasty patients, has 

been shown to improve patient outcomes and satisfaction.[33] 
PENG block, a technique targeting sensory nerves around the 
hip, provides pain relief, reduces opioid use postoperatively, 

Table 4: Contd...

Study The outcome of the 
study

Limitations Features of the study Recommendations Critical influencing 
factors

Lennon 
et al.[11]

Patients in both groups 
had similar pain levels 
and quality of recovery 
after surgery with 
spinal anesthesia and 
ultrasound‑guided ESPB

Limitations of the 
study included the 
lack of dermatomal 
assessment for block 
efficacy and potential 
differences in opioid 
use between groups

A blinded, 
placebo‑controlled trial 
evaluates ESPB for hip 
arthroplasty, finding 
limited benefits and 
small‑scale limitations 
in pain management

Further studies are 
needed to assess 
ESPB benefits in 
opioid‑tolerant or 
complex hip surgery 
patients for improved 
outcomes

Orthostatic intolerance 
and local analgesic 
infiltration may have 
influenced outcomes in 
the study of ESPB for 
hip arthroplasty

Townsend 
et al.[12]

Opioid consumption, pain 
scores, and adverse events 
were assessed

Blinding, inconsistent 
sensory loss, 
premature termination

Patient recruitment, 
randomization, blinding, 
data curation, and 
investigation

Larger randomized 
trials are needed to 
evaluate lumbar ESPB 
benefits on opioid 
requirements after 
hip arthroplasty and 
explore longer‑acting 
local anesthetics

Critical influencing 
factors include patient 
age, surgical procedure 
type, anesthesia 
method, medication 
allergies, and previous 
opioid use

Hanych 
et al.[13]

Total oxycodone 
consumption, PCA 
demands, pain levels on 
VAS, muscle strength, 
timed‑up test, satisfaction, 
and quality of recovery 
were assessed

The study did not 
directly compare 
lumbar erector spinae 
plane block to epidural 
analgesia, impacting 
the generalization of 
results

The study measured 
oxycodone 
consumption, pain 
levels, muscle strength, 
mobility, vital signs, 
and patient satisfaction 
posthip replacement.

Provide adequate 
postoperative 
pain control with 
oxycodone PCA, 
assess muscle strength 
using the Lovett Scale, 
and monitor mobility 
using TUG

Critical influencing 
factors: pain control, 
quality of recovery, 
muscle strength, timed 
up and test, and heart 
rate changes

Statistical analysis 
included a t‑test, Mann–
Whitney U‑test, and 
various measurements

Flaviano 
et al.[14]

No significant difference 
in morphine consumption, 
pain scores, or better 
sensory blocks with FIB 
compared to ESPB

The study did not 
assess long‑term 
outcomes beyond 
1‑year postsurgery for 
chronic postsurgical 
pain

Baseline characteristics, 
sensory block 
assessments, 
postoperative outcomes, 
and chronic pain 
assessment

Consider using FIB for 
more reliable sensory 
blocks, monitor for 
chronic postsurgical 
pain, and expand 
the sample size for 
generalizability

Sensory testing 
with FIB, morphine 
consumption, motor 
block intensity, and 
chronic postsurgical 
pain assessment

Becchi 
et al.[15]

Patients in Group A had 
significantly lower pain 
scores at rest and during 
physiotherapy compared to 
Group B

Small sample size (37 
and 36 patients)
Noncompliance with 
rehabilitation protocol
Lack of details on 
specific outcomes

Randomized trial 
with successful spinal 
anesthesia, cPCB 
analgesia, functional LP 
catheters, and matched 
patient characteristics

Recommendations for 
opioid‑free analgesia 
after THA include 
spinal anesthesia, 
cPCB analgesia, and 
continuous infusion 
with catheters

Successful analgesia, 
functional catheters, 
patient compliance, and 
matched characteristics 
influenced pain scores 
and study outcomes

Andersen 
et al.[16]

Analgesic efficacy of 
peri‑articular injection 
in TKA and THA, 
postoperative opioid 
consumption, and length of 
hospital stay

The lack of direct 
comparison and 
meta‑analysis of 
study outcome 
measures (pain, opioid 
requirements)

RCTs with 888 TKA 
and 756 THA patients 
assessing analgesic 
efficacy and opioid 
consumption

Optimize LIA 
use based on 
procedure‑specific 
evidence

Procedure type, 
multimodal analgesia, 
opioid‑sparing, 
length of stay, patient 
outcomes, and future 
research priorities

Turnbull 
et al.[17]

The study highlights the 
advantages of fast‑track 
patient recovery after 
orthopedic procedures, 
such as reduced LOS, 
reduced analgesic intake, 
improved cognitive 
delirium, faster discharge, 
and reduced readmissions

The limitation of the 
study was the need 
for a more detailed 
analysis of specific 
anesthesia techniques 
during total knee 
replacement

The study evaluated 
the analgesic effects of 
perioperative gabapentin 
in TKA through RCTs

The study suggests 
utilizing gabapentin 
for postoperative 
pain management in 
TKA based on various 
studies

Preoperative patient 
education, multimodal 
analgesic regimens, 
peripheral nerve 
block, postoperative 
interventions, 
and accelerated 
rehabilitation maximize 
outcomes

LP: Lumbar plexus, cPCB: Continuous psoas compartment block, S‑FICB: Supra‑inguinal fascia iliaca compartment block, LIA: Local infiltration 
analgesia, VAS: Visual Analog Scale, ESPB: Erector spinae plane block, PENG: Pericapsular nerve group, PCA: Patient‑controlled analgesia, THA: Total 
hip arthroplasty, TUG: Timed up and go, FIB: Fascia iliaca block, LOS: Length of stay, TKA: Total knee arthroplasty, RCTs: Randomized controlled trials
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and enhances patient comfort, promoting faster recovery and 
improved outcomes.[34] Regional anesthesia improves patient 
outcomes by providing targeted pain relief and minimizing 
general anesthesia need, leading to faster recovery times and 
fewer side effects, with studies showing similar pain levels 
and recovery qualities.[35] Recent investigations highlight the 
importance of regional anesthesia in optimizing recovery 
and reducing opioid consumption, pain scores, and adverse 
events related to hip replacement surgery.[36] Postoperative 
pain management strategies such as nerve blocks and 
multimodal analgesia are gaining popularity as alternatives 
to opioids, enhancing recovery and reducing complications 
in hip replacement surgery outcomes.[37] Opioid‑sparing 
protocols reduce oxycodone usage while maintaining pain 
control, achieving similar relief over 90 days. Effective pain 
management and multimodal analgesia enhance recovery 
and satisfaction.[38] Several studies have found no significant 
differences between groups in pain scores and sensory 
blocks. Research comparing various anesthesia techniques 
and postoperative pain management protocols has found 
that outcomes are generally similar regardless of the specific 
approach used.[39] Both regional anesthesia and GA, as 
well as different analgesic strategies, provide comparable 
pain relief and sensory block effectiveness.[40] The study 
suggests that personalized anesthetic techniques, including 
multimodal analgesia and patient‑specific interventions, can 
improve postoperative outcomes and patient satisfaction 
in hip replacement surgery patients, despite compromising 
pain management outcomes, based on factors such as 
patient preference or medical history.[41] These findings 
highlight the importance of customized pain management 
in enhancing recovery and reducing discomfort in hip 
replacement patients. The analgesic efficacy and length of 
hospital stay were evaluated. Effective analgesia is crucial 
for postoperative recovery and reducing hospital stay in hip 
replacement surgery.[42] Studies show optimized analgesic 
protocols, including opioid‑sparing techniques, improve pain 
management, and shorten hospital stays, emphasizing the 
importance of personalized pain management strategies for hip 
replacement surgery.[43] Critical influencing factors included 
patient characteristics, anesthesia methods, and postoperative 
care protocols. These studies contribute valuable insights into 
optimizing pain management and patient outcomes in surgical 
settings.

Conclusion

The study underscores the critical role of tailored analgesic 
techniques in optimizing postoperative outcomes for patients 
undergoing THA and TKA. Techniques such as S‑FICB, ITM, 
LIA, PENG block, lumbar plexus block, and ESPB significantly 
reduce pain scores and opioid consumption. These interventions 
contribute to improved mobility and rehabilitation outcomes. 
Despite their effectiveness, each technique carries specific 
risks and limitations, necessitating careful consideration in 
clinical practice. Effective pain management strategies enhance 

patient comfort, reduce hospital stay durations, and improve 
overall satisfaction. However, the evidence from RCTs did not 
conclusively show that the type of anesthesia impacts mortality, 
cardiovascular issues, or the incidence of DVT and PE with 
thromboprophylaxis. Blood loss may be reduced with RA, 
but the duration of surgery showed no significant difference 
between RA and GA. Regional analgesia was better at reducing 
pain, morphine use, and nausea after surgery compared to 
systemic analgesia. However, it did not significantly affect 
hospital stay length or rehabilitation outcomes. Future research 
should focus on larger sample sizes and longer follow‑up 
periods to validate these findings and refine pain management 
protocols for orthopedic surgeries.
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